Hypothesis: Minimally invasive parathyroidectomy (MIP) depends on accurate preoperative localization of abnormal parathyroid glands. If the findings of a technetium Tc 99m sestamibi-labeled single-photon emission computed tomography (SPECT) (hereafter referred to as sestamibi SPECT or scan) are negative or ambiguous, cervical ultrasonography (CUS) may increase the success of preoperative gland localization and MIP, avoiding bilateral neck exploration.
Results: All 71 patients underwent preoperative sestamibi SPECT and CUS. Sestamibi scanning was accurate in 53 (75%) of 71 patients, whereas CUS was accurate in 40 (56%) in determining the side where the glands were located. Sestamibi scan and CUS findings were negative in 5 patients. These patients underwent planned bilateral neck exploration. Of the remaining 66 patients, MIP was successfully performed in 60 (91%). The CUS was complementary to sestamibi scanning in 9 (15%) of these 60 patients, allowing them to avoid bilateral neck exploration.
Conclusions:
A positive sestamibi scan finding is the only preoperative requirement for most patients with primary hyperparathyroidism for MIP. If the sestamibi scan findings are negative or ambiguous, preoperative CUS can localize an additional 14% of enlarged parathyroid glands, further facilitating an MIP in these patients.
Arch Surg. 2004; 139:501-507 T HE TRADITIONAL SURGICAL approach for primary hyperparathyroidism involves bilateral neck exploration (BNE) and evaluation of all 4 glands. The high cure rate achieved with BNE (98%-99%) and a morbidity and mortality of less than 1% make this approach the gold standard for surgical cure of primary hyperparathyroidism. 1 However, developments during the past decade, most notably preoperative imaging for gland localization and biochemical confirmation of surgical cure by means of intraoperative intact parathyroid hormone (IOPTH) assay, have made minimally invasive parathyroidectomy (MIP) an alternative approach for primary hyperparathyroidism.
For patients with single-gland disease, MIP results in similar rates of surgical cure, morbidity, and mortality. 2, 3 In addition, various authors have shown that MIP can be performed less expensively than conventional BNE, with reduced operative times and overall hospital lengths of stay that are comparable to those of BNE. 4, 5 The feasibility of MIP depends largely on preoperative localization of the abnormal gland. Technetium Tc 99m ( 99m Tc) sestamibi-labeled scanning with or without single-photon emission computed tomography (SPECT) (hereafter referred to as sestamibi scan or SPECT), ultrasonography, computed tomographic scanning, and magnetic resonance imaging have all been proposed as localization studies for MIP.
We propose an algorithm using sestamibi SPECT as the primary method of preoperative gland localization. Cervical ultrasonography (CUS) is used as a complementary study when the sestamibi scan findings are nonlocalizing or equivocal. The IOPTH assay is also used to confirm surgical cure.
METHODS
From August 1, 2000, through January 31, 2003, 169 consecutive patients with hyperparathyroidism underwent parathyroidectomy performed by one of us (R.A.P.) in a universitybased, tertiary care center. Patients were referred with various symptoms of hyperparathyroidism, ranging from subjective symptoms such as general malaise or depressed mood to objective signs and symptoms such as decreased bone mineral density or nephrolithiasis. Hyperparathyroidism, although suggested by clinical signs and symptoms, was diagnosed by the presence of elevations in serum intact parathyroid hormone (PTH) levels in all patients. Biochemical confirmation of hyperparathyroidism in all patients, with the presence of symptoms in most patients, was considered an operative indication. Because we wanted to compare the accuracy of sestamibi SPECT and CUS in MIP, we excluded patients with CUS only or CUS and sestamibi scans from outside institutions (n=28), sestamibi scans alone (n=10), previous or concurrent thyroid surgery (n = 26), reoperative parathyroid disease (n = 5), secondary or tertiary hyperparathyroidism (n=20), multiple endocrine neoplasia syndromes (n=2), and ectopic or mediastinal glands on preoperative studies (n=3); those who underwent parathyroidectomy using an intraoperative gamma probe (n=3); and those who had no preoperative studies (n=1). The remaining 71 patients were included in the study. All 71 patients preoperatively underwent sestamibi SPECT and CUS at Rush University Medical Center, Chicago, Ill. One nuclear medicine physician (A.A.) interpreted all of the sestamibi scans. The CUS was performed and the results were read by various radiologists. More recently, the CUS studies have been performed in the surgeon's office.
The scintigraphy technique included static planar imaging and SPECT imaging of the neck and chest after intravenous isotope injection (25 mCi [925 MBq] of 99m Tc sestamibi). The static images were acquired 15 minutes after injection for 100000 counts (approximately 5 minutes for the first acquisition) in a 128ϫ128 matrix. SPECT imaging was then performed immediately after static imaging. SPECT images were obtained with a 64-view noncircular rotation using lowenergy, high-resolution, parallel-hole collimators on a dualhead camera. Each view was acquired with 80000 counts in a 128 ϫ 128 matrix. The static and SPECT imaging was repeated 3 hours after the initial isotope injection.
Once the glands were localized, the patients underwent parathyroidectomy under general anesthesia or laryngeal mask airway. Our technique uses a 2-to 3-cm transverse incision placed on the side of the abnormal gland, medial to the medial margin of the sternocleidomastoid muscle. The incision for presumed inferior glands is placed 1 to 2 cm above the clavicle, whereas that for presumed superior glands is placed somewhat higher. The platysma is transected, and the sternocleidomastoid muscle is retracted laterally to expose the strap muscles. These are retracted medially or transected, exposing a space bordered by the thyroid gland anteromedially, the carotid sheath laterally, and the prevertebral fascia posteriorly. Most glands are sought and detected within this space. The intraoperative locations of glands were noted and compared with the locations suggested on preoperative localizing study findings. Patients whose preoperative sestamibi scans and CUS yielded negative or nonlocalizing findings underwent planned BNE.
The adequacy of resection was assessed with IOPTH measurements, using the Immulite Turbo intact PTH assay (Diagnostic Products Corp, Los Angeles, Calif). The IOPTH levels were measured peripherally after induction of anesthesia (baseline), at 5 and 10 minutes after resection of the abnormal gland, and, in some patients, at skin closure. We considered a decrease of at least 50% from baseline at 5 to 10 minutes after gland resection as indicative of successful parathyroidectomy, as described by Irvin and Deriso. 8 Most patients were discharged on the day of surgery or were kept overnight as 23-hour admissions. Patients were routinely seen in the office within the first week after operation. Most patients also returned to the office for a 1-month follow-up visit. Serum calcium and intact PTH levels were measured 1 month after operation.
RESULTS
The 71 patients consisted of 59 females and 12 males, with a mean age of 59 years (range, 11-88 years). All were diagnosed as having primary hyperparathyroidism by means of history and confirmed elevations of serum calcium and intact PTH levels. The mean preoperative serum calcium level was 10.6±0.7 mg/dL (2.7±0.2 mmol/L) (range, 9.3-12.2 mg/dL [2.3-3.0 mmol/L]), and the mean baseline IOPTH level was 238.4 ± 274.2 pg/mL (range, 63.6-2134.0 pg/mL). The reference ranges for serum calcium and intact PTH levels at our institution are 8.7 to 10.7 mg/dL (2.2-2.7 mmol/L) and 22 to 60 pg/mL, respectively.
All patients successfully underwent sestamibi SPECT at our university. Preoperative sestamibi scanning was correct in identifying exact gland location in 49 (69%). Preoperative sestamibi scanning was correct in identifying the side of the neck where the glands were situated in 53 (75%) of 71 patients.
Of these 53 patients, 51 underwent successful MIP based on the preoperative sestamibi scan findings. The other 2 patients had accurate sestamibi scans indicative of lower glands, which were not recognized by the surgeon as intrathymic. These 2 patients, therefore, underwent conversion from MIP to BNE (Figure 1) .
In 18 patients, preoperative sestamibi scan findings were negative, ambiguous, or incorrect ( Figure 1 ). Of these, 9 were still able to undergo successful MIP because CUS correctly identified the side of the neck where the abnormal glands were located. In 4 of these 18 patients with equivocal sestamibi scan findings, CUS findings were incorrect. The MIP was started at the location indicated by sonogram, although conversion to BNE was mandatory for surgical cure owing to inaccuracy of the CUS studies. In 5 of the 18 patients, preoperative sestamibi scan and CUS findings were negative. These 5 patients were not considered candidates for MIP and subsequently underwent planned BNE ( Table 1) .
Because 5 patients from the original 71 underwent a planned BNE owing to failure of the sestamibi scan and CUS findings to detect abnormal glands, a maximum of 66 patients were true candidates for MIP ( Figure 1 ). Of these 66 patients, 60 (91%) underwent successful MIP. Of these 60 patients, 9 (14%) had negative or ambiguous sestamibi scan findings, but CUS studies correctly localized glands, enabling MIP. Fifty-one patients (77%) underwent successful MIP irrespective of CUS results ( Figure 2 ).
All patients successfully underwent CUS. Sonography correctly localized abnormal parathyroid glands in 34 (48%) of 71 patients and accurately indicated the side of the neck where the glands were located in 40 (56%). When determining the start site for MIP, more weight was given toward sestamibi scan results than CUS results.
All 71 patients in our study had unoperated primary hyperparathyroidism. Sixty-six patients (93%) had single-gland adenomas. Three patients (4%) had 4-gland hyperplasia. These 3 patients ultimately underwent BNE (2 planned and 1 conversion from MIP). Two patients (3%) had double adenomas. Because the abnormal glands were on the same side of the neck in both patients, both underwent successful MIP.
Four of our 71 patients had intrathymic glands. This was not recognized in 2 of these patients, despite accurate sestamibi scan findings, and led to conversion from MIP to BNE. One of these patients had a negative CUS finding (patient 1 in Table 2 ), and the other had an accurate CUS (patient 3 in Table 2 ). In 1 of the 4 patients with intrathymic glands, sestamibi scan findings were negative, but CUS accurately indicated an inferiorly located gland (patient 2 in Table 2 ). This was not found by the surgeon during MIP, and a BNE was pursued instead. In the last of these 4 patients, preoperative sestamibi scan findings were negative, and CUS findings were incorrect (patient 4 in Table 2 ). She also underwent conversion from MIP to BNE.
Mean baseline IOPTH levels measured 238.3±274.2 pg/mL. Mean IOPTH levels measured 101.7 ± 144.9 and 47.0±117.8 pg/mL at 5 and 10 minutes, respectively, after parathyroidectomy. The IOPTH levels decreased by 50% or more of baseline values in 46 (65%) of 71 patients at 5 minutes after parathyroidectomy, and in all 71 patients (100%) at 10 minutes after parathyroidectomy. At closure, the mean IOPTH level was 26.2±16.6 pg/mL. The mean intact PTH level was 78.7±61.0 pg/mL at the 1-month follow-up. The mean preoperative serum calcium level measured 10.6 ± 0.8 mg/dL (2.7±0.2 mmol/L), and decreased to 9.2 ± 0.6 mg/dL (2.3 ± 0.2 mmol/L) by the 1-month follow-up. All 71 patients were normocalcemic or were receiving calcium supplementation 1 month after parathyroidectomy.
The mean and median weights of parathyroid glands successfully removed during MIP were 1.6 and 1.0 g, respectively. The mean and median weights of parathyroid glands removed during BNE were 0.7 and 0.4 g, respectively.
COMMENT
For patients with primary hyperparathyroidism, MIP has been shown to be as effective as BNE in achieving im- mediate surgical cure. [9] [10] [11] For patients with sporadic primary hyperparathyroidism, the long-term outcome of MIP is comparable to that of BNE, with similar rates of biochemical cure at 2 to 7 years after surgery. 12, 13 The MIP is efficacious from clinical and cost perspectives and has become an accepted means of surgical treatment for patients with primary hyperparathyroidism. 14 Minimally invasive parathyroidectomy is completely dependent on preoperative localization of abnormal parathyroid glands. The introduction of new radionuclide agents and scanning technology has stimulated its use during the past several years. Although a number of radioisotopes are available, 99m Tc sestamibi has been shown to be most accurate in the detection of parathyroid adenomas, making it attractive and effective for use in MIP. [15] [16] [17] [18] However, preoperative sestamibi scanning is not without its limitations. Sestamibi scan findings often fail to predict the presence of multigland disease, and when they do, they are often incorrect. 19, 20 With the rate of multigland disease in patients with sporadic primary hyperparathyroidism as high as 15%, some patients will require conversion from MIP to BNE because of the failure of sestamibi scanning to detect more than a single abnormal gland, even if they are preoperatively considered candidates for MIP. 19 In our study, only 5 (7%) of 71 patients with primary hyperparathyroidism had multiple-gland disease. This is clearly less than other reported figures. 3, 19, 20 Two of these patients had double adenomas, both located on the same side of the neck. Both underwent successful MIP, as both glands were accessible through the same incision. One of these patients had a single gland initially localized by means of sestamibi scanning and CUS, and the other had a negative sestamibi scan finding but a CUS finding indicative of a single gland. In both of these patients, resection of the preoperatively located gland by means of MIP did not yield the appropriate decrease in IOPTH levels. Search and resection of the second ipsilateral gland through the same incision, instead of immediate conversion to BNE, enabled both patients to undergo MIP. Three of our 71 patients had 4-gland hyperplasia. All 3 patients underwent BNE. Two of these 3 patients had a single gland detected by means of sestamibi scan findings, with negative or inaccurate CUS findings. Although their operations were started as MIP, they ultimately resulted in conversion to BNE. The last of these 3 patients had a planned BNE, as the sestamibi scan and CUS findings were negative. These patients illustrate the shortcomings of preoperative sestamibi scanning, namely, inaccuracy in the face of multiple abnormal glands.
The benefit of CUS as an adjunct to sestamibi scanning may be questioned, because the latter has been shown to be more sensitive than CUS in localizing parathyroid adenomas. 21, 22 In the era of conventional BNE, the use of both preoperative studies increased the sensitivity of detection of abnormal glands compared with the sensitivity of either test alone. 23 This was found even when the less accurate planar sestamibi scanning without SPECT was used. In hospitals where preoperative sestamibi scanning has a low sensitivity owing to physician experience or equipmental/institutional limitations, or in the high likelihood of multigland disease, preoperative CUS may be helpful in directing MIP. 24 Preoperative sestamibi scanning and CUS may also be complementary in the setting of small parathyroid glands, which may not retain enough radioisotope to be readily detectable on sestamibi scan, or in the presence of hyperactive thyroid nodules or multinodular goiter, which may retain too much radioisotope on sestamibi scan, masking abnormal parathyroid glands. 25 Moreover, in patients with primary hyperparathyroidism undergoing reoperation, preoperative sestamibi scan and CUS findings have been shown to be complementary. 26, 27 In this study, the accuracy of preoperative sestamibi scanning in predicting the exact gland location and the correct side of the parathyroid adenoma was 69% and 75%, respectively, compared with 48% and 56%, respectively, for CUS. This may be explained by a number of factors. First, the sestamibi scans were read by a single senior radiologist specializing in nuclear medicine, with particular expertise in the imaging of endocrine tumors. In contrast, CUS studies were performed and interpreted by various radiology residents and attending staff. Sestamibi scans were performed with SPECT imaging, which literally adds another dimension in the detection of abnormal glands, allowing better localization of isotope uptake compared with single-isotope dual-phase scanning. 28 Even with a high overall sensitivity, preoperative sestamibi scanning was augmented by CUS in 9 patients in our study. This allowed 14% more patients who were candidates for MIP to successfully undergo this operation. In patients where the preoperative sestamibi scan finding is negative or ambiguous, CUS should be performed. If CUS identifies a gland despite such sestamibi scan findings, there is a high likelihood for successful MIP if IOPTH monitoring is used to ensure that further exploration is not required.
Surgeon experience plays a role in the success of MIP. Our results suggest that even if preoperative localization is not perfectly accurate in predicting the exact location of the abnormal gland, MIP is still possible, as long as the gland is localized to the correct side of the neck. The success of the minimally invasive approach in the face of inaccurate preoperative studies depends on the surgeon's familiarity with the anatomy and alternate locations for glands, as well as his or her ability to operate through a small incision. A unilateral incision can be slightly enlarged to facilitate examination of the upper and lower glands on the same side of the neck. However, the surgeon should be prepared to convert to BNE should this approach be unsuccessful. In the present study, 2 patients had sestamibi scans that correctly localized inferior parathyroid glands, and 1 patient had CUS study results indicative of an inferior gland. Despite surgeon experience, these patients underwent conversion to BNE, as the glands in question turned out to be intrathymic glands. It may be argued that MIP could have been successful if the surgeon had recognized this fact before converting to BNE. Of the 66 patients who were candidates for MIP, these 3 patients underwent conversion because of inherent difficulty recognizing glands adherent to or within the thymus.
Minimally invasive parathyroidectomy depends on accurate preoperative localization and the use of IOPTH monitoring. 29 The assay allows appropriate termination of the operation and rules out the possibility of missed multigland disease. Some surgeons have suggested that MIP can be performed without the IOPTH assay, using the intraoperative gamma probe instead to evaluate for completeness of surgical resection. 30 Others have compared the use of IOPTH monitoring and the intraoperative gamma probe in MIP and have found that the latter contributes little to surgical success 31 and may even provide confusing information in MIP. 25 We have found that the intraoperative gamma probe is helpful in reoperative procedures and in the detection of ectopic glands, although we prefer to use it with IOPTH monitoring in these situations.
32

CONCLUSIONS
Minimally invasive parathyroidectomy is a feasible option in many patients with primary hyperparathyroidism. Its success first depends on taking a careful patient history to exclude those with familial syndromes or chronic renal failure predisposing to multigland disease. In patients with concurrent thyroid disease, MIP is not the best option if a thyroidectomy must also be performed. Successful MIP is also dependent on preoperative localization. Although there are several modalities to localize abnormal glands, preoperative sestamibi SPECT, with selective use of preoperative CUS in cases where sestamibi scan findings are negative or ambiguous, is the only study needed for MIP. Finally, the extent of operation is determined by functional cure of hyperparathyroidism, which is confirmed by use of IOPTH monitoring. Our algorithm to maximize the the use of MIP is shown in 
DISCUSSION
Gary B. Talpos, MD, Detroit, Mich: Dr Prinz and I have previously discussed whether the glass is half full or half empty. Is there an algorithm that could prevent failed operations for this disease? The answer appears to be yes, according to this manuscript. It's evident that the seed for this paper occurred during the discussion of Dr Bill Snyder's paper at last year's meeting in Vancouver. The topic is increasingly important because the new National Institutes of Health guidelines for the management of primary hyperparathyroidism recommend that patients be referred for surgery at lower levels of hypercalcemia because, regardless of the degree of hypercalcemia, most patients are truly symptomatic and improve on qualityof-life instruments postoperatively. The crux of this issue is how we diagnose an abnormal parathyroid gland. Previously, we relied upon gross characteristics such as size, weight, color, and texture. The minimally invasive parathyroidectomy, or MIP, relies upon abnormal gland function as determined by sestamibi scan. When the functional or sestamibi scan is negative or ambiguous, the authors once again rely upon their eyes with the help of preoperative ultrasound to detect an abnormal gland. Intraoperative PTH monitoring provides the safety net.
My questions deal with patient selection, methodology, and outcomes. What constitutes the diagnosis of primary hyperparathyroidism in Chicago? What is the normal range for serum calcium? At least one of your patients, according to the manuscript, had a preoperative calcium of 8 mg/dL [2 mmol/ L]. That is an aggressive definition for primary hyperparathyroidism, even for us from Detroit. Likewise, what are the preoperative PTH levels and the PTH normal range on your operated patients? The mean baseline intraoperative PTH level is measured at 238 pg/mL. Do you utilize the same machine for your preoperative diagnostic determinations? How many of your patients had normal nonsuppressed PTH levels? Some authors feel that this select group of earlier diagnosed patients or pa- Historically, what percent of patients at Rush were found to have multigland parathyroid disease on bilateral neck exploration? Your figure of 7% in the manuscript includes only those found utilizing this algorithm. What is the historical figure? With regard to imaging, I note that the ultrasound study is now performed in Dr Prinz's office, hopefully after attending the American College of Surgeons ultrasound course. Initially, several radiologists performed your studies, leading to an accuracy rate of 48%. This is significantly below the 88% reported last year by Dr Snyder, who utilized only 2 radiologists. You missed an opportunity to highlight the importance of developing ultrasound expertise for parathyroid disease.
You also changed the methodology of your nuclear scanning during the study by adding SPECT (single-photo emission computed tomography). Did this impact your results? The many operational details of scanning behooves each one of us to understand the techniques used at our home institutions. Many authors have reported varying degree of scan accuracy depending upon calcium and PTH levels. Did you perform a subset analysis for this topic?
Intraoperative PTH determinations played an important role, preventing 2 failed operations in your series. We frequently find the incision closed long before the final levels are available. Consequently, we've gone to a same-day approach. What is your experience in this area? The manuscript states that all patients were normocalcemic postoperatively or maintained on calcium supplements. Are these the 2 patients with 4-gland disease? Can you reassure us that there were no complications?
Dr Prinz and his group are to be commended. The glass is half full for these patients when you can successfully perform the MIP in 91% of these carefully selected patients and achieve 100% cure. Whether we debate the merits of a 2-to 3-cm incision for MIP as reported here, vs a 4-cm incision for bilateral neck exploration, our patients and referring physicians are determining or have already determined that this will be the new gold standard. While the MIP can't yet be performed on every parathyroid patient, surgeons need to develop expertise with these techniques in order to achieve the success rates reported here. Thank you again for the opportunity to discuss this paper.
Dr Prinz: Dr Talpos, the diagnosis of primary hyperparathyroidism in this study was made in a standard manner. The patients had symptoms that could be attributable to hyperparathyroidism and had intact parathyroid hormone [PTH] levels that were inappropriately high compared to the serum calcium levels. The normal range for serum calcium at Rush is 8.5 to 10.3 mg/dL [2.1-2.6 mmol/L], and the normal range for intact PTH is 25 to 65 pg/mL. Almost all our patients had both elevated serum calcium and intact PTH levels. The 8.5-mg level of calcium was in error, and the lowest preoperative serum calcium was 9.9 mg/dL (2.5 mmol/L). This patient had episodes of kidney stones and intact PTH levels that were repeatedly greater than twice the upper limit of normal. The assay that we use in the operating room is modified so that it can give us quicker results. It is different than the standard assay, which was used to measure preoperative and postoperative intact PTH levels.
The question about how often multiglandular disease occurred in our experience prior to taking on minimally invasive parathyroidectomy probably relates or impacts to our criteria for this study. In other words, we eliminated patients with MEN syndromes and other familial types of hyperparathyroidism. This cone down has also eliminated reoperative patients, another group that would increase the rate of multiglandular disease. In our prior experience, multiple gland disease would range from 10% to 15%, which is fairly standard.
You alluded to the fact that we had a rather low rate of positive identification of enlarged parathyroid glands with ultrasound. As you know, ultrasound is very user specific. It was not done in the most ideal way, since multiple ultrasonographers were performing the study. We now are doing the ultrasound in our office. We have taken the American College of Surgeons' head and neck ultrasound course and hope to improve on those results.
You commented about changing methodology for the sestamibi scan. It is true [that] when we started to do sestamibi scans, we did use planar studies, but all the patients in this particular group that we've reported had SPECT studies. We believe SPECT provides more accurate information, and there was no patient who did not have a SPECT scan in this series. We have not done subset analysis of either levels of calcium or levels of PTH to see if this impacts on the rate of imaging positivity with either ultrasound or sestamibi scanning. We could cull that data out, but we have not done so at this point.
You mention that intraoperative PTH monitoring is a safety net and did identify 2 patients who were not cured after removal of an enlarged gland. I'm really anal compulsive about the intraoperative PTH levels and I don't follow Dr Irvin's 50% drop. I am much more rigorous and like to see that level back into a normal range before I leave the operating room. This is probably not a cost-effective approach for use of operating room time. Truly, there were no complications in this series. All of the patients we are reporting were normocalcemic. However, as we have reported in the past, about 20% to 30% of our patients after operation will have an elevated PTH value. Most of these have come down as we follow them. We are also very compulsive in following these patients to be sure that they do have normal PTH levels ultimately, but we still have some that are elevated.
Quan-Yang Duh, MD, San Francisco, Calif: Do you use intraoperative ultrasound before the incision? Do you use it to help you make the incision and, if not, how do you decide where to make the incision? The other question is when we do MIP, especially for the upper gland, frequently we will take a peek at the lower gland and, if so, it is not a truly limited exploration. How often do you look at 2 glands on one side rather than 1?
Dr Prinz: Thanks very much, Quan. The last question, we do wait for our PTH values and that allows us sometimes to look a little bit more and see if we can identify a normal gland. Obviously, that's reassuring. However, I must admit that I don't have the numbers to say how often this has been done in our experience. In this study, the ultrasound was used in the radiology department. We did not bring the ultrasound to the operating room. Even in the more recent patients where we have been doing our own ultrasound, we have done that in our office. The ultrasound is portable, obviously, and can be brought to the operating room. We've usually taken the information either from the sestamibi report or from the ultrasound and tried to direct our incision either just above the clavicle or higher for an inferior gland or a little bit higher for a superior gland.
